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Jonathan Hodgkin graduated
from Oxford in 1971 and then did
a PhD with Sydney Brenner at
MRC LMB in Cambridge, studying
behavioural genetics in the
nematode Caenorhabditis
elegans. Later, after a couple of
years working with myxobacteria
as a postdoc in Dale Kaiser’s lab
at Stanford, he returned to LMB
as a staff member, where he
remained for most of the
subsequent two decades. In the
year 2000, he moved to Oxford as
Professor of Genetics in the
Department of Biochemistry,
switching his major research
interests from developmental
genetics and sex determination to
the study of host–pathogen
interactions in the worm. For the
past ten years, he has acted as
curator of the C. elegans genetic
map and gene nomenclature, and
he is currently President of the
Genetics Society of Great Britain.
What attracted you to biology in
the first place? My father was a
physiologist and my mother’s
father a virologist, so early
exposure to biology was
inevitable. I never acquired my
father’s love of ornithology, but
collecting and rearing moths was
a childhood passion. 
At university, interest in natural
history and genetics caused me to
change from reading biochemistry
to zoology, and I became
increasingly fascinated by genetic
analysis. In my final year, I heard
Sydney Brenner give a lecture on
his work with C. elegans, which
involved an irresistible
combination of genetics,
neurobiology and developmental
biology. A bit later, I managed
(with some difficulty) to persuade
Sydney to take me on as a
graduate student, which turned
out to be a very good move. I’ve
gone on working with C. elegans
more or less ever since, apart from
a postdoctoral interlude studying
gliding motility in myxobacteria.
All my research experience has
confirmed a strong belief in the
continuing effectiveness of
mutation as a way of cracking
open almost any biological
problem. The awesome power of
genetics has become something of
a cliché, but that doesn’t make it
any less awesome.
What is the best advice you’ve
been given? When I was a
beginning graduate student, Mark
Bretscher said two valuable things
to me: everything depends on
having a good assay; and don’t
automatically believe the scientific
literature, because most of what
gets published is misleading or
wrong.
… and what advice would you
offer a budding biologist? Find
out what you enjoy, what you are
good at and whether you like
doing experimental research.
None of these is easy to
determine without some direct
experience, but you can bail out at
any point.
Ignore the Jeremiahs: those who
say that all the interesting
discoveries have been made, and
that the future of biology will be
dominated by large teams of
mindless specialists pursuing
obvious and labour-intensive
projects. Thirty years ago,
molecular biology was supposed
to be over, bar details, but the
subsequent decades have been
filled with remarkable and
unpredicted developments, both in
biological discoveries and in
amazing new techniques. RNA
interference (RNAi) is a good
recent example — a few years
ago, we didn’t have an inkling of
how important and pervasive this
phenomenon might be, or how its
practical applications would
blossom. Unexpected phenomena
like RNAi are not often discovered
by large teams, but are more likely
to turn up in oddball unfashionable
projects. 
Any regrets? Few. There is only
so much you can do in a single
lifetime, and pursuing research in
biology has been, and continues
to be, vastly more enjoyable and
satisfying than I ever expected as
a pessimistic undergraduate. If I
were starting over again now, I
might work on tuberculosis or
become an archaeologist, but
that would be in another
universe.
What is your favourite
conference? The biennial
International C. elegans
Conference, though it has changed
out of all recognition since the early
days (1977) when there were only
about a hundred participants. Now
it attracts over 1500, and much of
the conference consists of parallel
sessions, which is sad because
there is less opportunity for cross-
fertilization between different lines
of research. Organism-specific
meetings are fun and worthwhile,
not least because they bring
together holistic and reductionist
approaches.
Do you have a ‘scientific hero’?
Yes: J.B.S. Haldane (1892-1964),
for his extraordinary breadth,
depth and imagination. He made
profound contributions across the
whole range of biology, from
enzyme kinetics to population
genetics, and even managed to
presage an entire field of
research, kin selection, with one
throwaway line on altruistic
behaviour: “I will die for two
brothers or eight cousins”. At the
same time, he was a committed
communist — at least, up to the
rise of Lysenko — and a
surpassingly brilliant essayist. He
also wrote a memorable
children’s book about a magician,
My Friend Mr Leakey, which
stands comparison with Harry
Potter and friends. Few people
seem to have liked him very
much, but scientific heroes don’t
have to be lovable.
Any views on the ‘electronic
revolution’ in scientific
publishing? Eventually,
everything will be freely and
instantly available, so (updating
Andy Warhol) in the future every
paper is going to be famous for 15
milliseconds. Then it will become
even harder to keep track of the
literature, which is why
experiments like the Faculty of
1000 are worth trying. In the
meantime, printed journals go on
being useful, for a variety of
reasons, but for how long? It
doesn’t help that the current
attitude of commercial publishers
towards scientific libraries is
much like that of the whaling
industry towards whales. Nobody
can be sure of how things will
shake down, and many past
predictions in the printing and
publishing industry (like the
paperless office) have been
conspicuously off-target. It isn’t
time to get off the fence yet.
Any strong views on journals
and the peer review system?
Peer review is a terrible system,
but better than the alternatives.
In an ideal world, removing
reviewer anonymity would be a
great idea, but there are enough
powerful vindictive people
operating in science to preclude
this. They are not numerous, but
it only takes a few...
What is your greatest
ambition? These days, to
discover or create something of
direct and unarguable utility to
society.
What do you think are the big
questions to be answered next
in your field? Complete
sequences for genomes, large
and small, are generating
boatloads of questions and
opportunities, which will keep us
all busy for a long time yet. For
example, what are all the mystery
genes doing — the numerous
predicted genes that have no
informative sequence similarities,
nor any obvious phenotypes in
knockout experiments? A strong
possibility is that many are
involved in biotic interactions —
how organisms deal with
predators, prey and pathogens –
which is one reason why my
laboratory now works in this
area.
At a more analytic level, there
are big challenges in trying to
make global sense out of the
very complex interactions
involved in transcriptional
control, or in the cross-talk within
and between signal transduction
pathways. 
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Quick guides
Antirrhinum
Annabel Whibley and Catherine
Baxter
Also known as? Snapdragon.
The large brightly coloured
flowers of this plant are thought
to have led to its cultivation, from
Roman times. Still a common
garden feature, today hundreds
of cultivated varieties are
available. Antirrhinum means
‘snout-like’, referring to the
flower shape, thought to be an
adaptation to bee pollinators. The
upper and lower halves of the
flower can be separated by a
landing insect to open the
‘mouth’. This is noted in most
common names for Antirrhinum,
translations of which include
‘wolf-mouth’, ‘lion-mouth’,
‘rabbit-lips’ and ‘goldfish flower’.
Snapdragons and pigeons? The
incredible variation in floral
characteristics has attracted the
attention of many eminent
scientists over the last 150 years,
including Mendel and Darwin. In
‘Variation of Animals and Plants
under Domestication’, Darwin
described the inheritance of
different shaped Antirrhinum
flowers and several colour variants
along with weird and wonderful
pigeon breeds. 
A useful instability? Many
snapdragon floral phenotypes are
genetically unstable, a feature that
attracted researchers such as de
Vries, Bateson and Baur in the
early 1900s. This instability is
caused by transposons jumping in
and out of genes, and Antirrhinum
provided a good model for
investigating transposon behaviour
in the 1970s. The transposons
behind genetic instability in
Antirrhinum were cloned in the
1980s, enabling transposon-
tagging approaches to gene
isolation. Unstable mutants can be
used to generate new alleles which
enable the functional dissection of
a locus. Somatic excision of
transposons can give sectors of
different genotypes within a single
plant. This has been used to
determine whether genes function
cell-autonomously, providing
insight into cell–cell
communication. Sectors have also
been used to investigate organ
development by clonal analysis. 
What tools are available?
Although the Antirrhinum genome,
about three times larger than that
of Arabidopsis, has not yet been
sequenced, many useful tools for
genetic and molecular analysis
have been developed. Over 750
mutant lines are available, DNA
from many of which has been
combined in pools along with
samples from thousands of
transposon-mutagenised plants;
this enables efficient reverse
genetics screening for transposon
insertions in genes of interest.
There is also an EST collection of
~12,000 unique sequences, a
molecular linkage map and an
array of libraries. Antirrhinum is
relatively easy to cultivate and a
single generation can be grown in
three months.
What have we learnt from
Antirrhinum? From biosynthetic
pathways to developmental
mechanisms, Antirrhinum has
made important contributions to
plant biology. Particularly strong
areas of research include the
regulation and biosynthesis of
pigments and scents. Antirrhinum
research helped lay the
foundations of plant
developmental biology.
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Colour variation in an array of Antirrhinum
inflorescences (Photograph courtesy of
Karen Lee).
